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CHINA'S ELECTRIC POWER INDUSTRY SUPPORTS
INDUSTRIAL AND AGRICULTURAL PRODUCTION
THROUGH INCREASED PRODUCTION
AND ECONOMIZATION

Large-scale Increase in Power Generating
Facilities in 1965

The electric power industry in China has recently
shown rapid development, and it is meeting the development
of industrial production and the demand for rural electri-
fication. The electric power situation during this process
is reported as follows by the dispatches of the New China
Yews Agency.

In China in 1965 power generating facilities which
surpass the grand total of those in 1963 and 1964 were put
into production.

I'ew transmission lines were stretched to main grain- |
and cotton-producing areas, and the consumption of electric
power in these areas was increased by 29% over the preceding
year,

At present, in most villages in over half of the
2,126 hsien throughout the nation, electricity is being util-
ized for irrigation, drainage, processing of agricultural
products, and illumination of the houses of rural families,
schools, people's commme offices, and clubs,

The consumption of electric power in the rural areas
in 1965 had increased by .25 times compared with that in 1957
-~ the year preceding the establishment of the people's com-
munes,

China's electric power industry fulfilled in advance
the annual target for 1965. Creat results were achieved in
1965 regarding safe production and supply of electric power.

At thermo-clectric power stations a total of 1.6 tons
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of fuel was saved, and in the process of electric power sup-
ply, 490 million XWH of electric power. were economized.

A dispatch of the Chung-~luo Fsin-wen She (China News
Service) dated 2 May 1966 reports as follows on the situation
of electric power in the rural areas.

Since the formation of the people's communes in 1958,
the electrification of rural areas had seen great progress
in broad rural villages of China, especially in the snburbs
of cities and the main food and cotton production centers. .
At present the capacity of electric motors for farmland ir-
rigation has increased 45 times compared with that in 1057,
and the consumption of electric power in the rural areas has
jincreased 34 times. #lectricity has been spread to over
1,300 hsien throughout the notion. The prosress nade in
rural electrification in the Pearl River Delta, the Yangtze
River Delta, the North China Plain, the Sung-liao Plain, the
Xuan-chung Plain, and the middle and lower recaches of the
Yangtze and Yellow Rivers is of considerahle scale., In such
national minority areas as ¥wangsi, Inner Mongolia, and 3in-
kiane the use of electric power in rural areas is making
constant progress., In the Tibet Autonomous Region sitnated
in the Youtheastern Plateau of China, over 30 medium and
small power generatines stations have bheen constructed in the
past several years. In remote mountainous areas where no
electricity was used, electric lights now glitter like so
many stars. ‘

Construction of Power Stations in Several Places

The construction of power stations of late is as fol-
lows: The Xumber 2 generator (75,800 X)) at the Che~hsi
Iydroelectric Power Station begzan its generation in 1045,
and the Yumber 3 generator is ready to be installed. Simi-
larly, the Number 3 c¢enerator at the llsi-ta-vang Hydroelec-
+pic Power Station (9,000 ki) in I'opei Yrovince started its
generation on 10 January 1965, The installation of the Num=-
her 5 renerator (72,500 i) at the Fsin-an-chiang llydroelec-
tric Power Station (650,000 1) was completed, and its Num-
ber 6 cenerator is being presently installed., The amber 1
cenerator (gzenerating power unimown) at Nan~ch'ung-ch'ing-
chu -- the first generating station on the Chia-~ling River
"in Szechwan Province -- has begsun operation. The following
is news pertaining to small power stations in various places.

Ewangtung Province -- In T'ai-shan Ilsien, construction
of the Overseas Chinese llydroelectric Power Station (invested
in by overseas Chinese) at Ta-lung-tung (over 2,000 ¥ was
completed. Over 70 km of high-voltage transmission lines
were installed, and formal operation began on 1€ November
1965. (China News Service, 28 November 1965.)

In Ta-pu lisien, the Pai-hou Lydroelectric Power Station
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(2,080 XW) is under construction. Four sets of zenerator

.imits will be installed here.

In the rural areas of the Li and Miao Antonomcus Chon
in Hainan over fifty small hydroelectric power stations (in-
cluding hydraulic turbines capable of generation) have beann
operation. In the same autonomous chou are 23 hydroelectric
nower stations and a group of hydrauvlic turbine pumping sta-
tions capable of power generation., (New China ¥ews Agency,

3 July 1966.)

© Tukien Province == The western part of the province
has water resources amounting to five million K. At pres-
ent there are over 80 small power stations scattered throughe
out villages in the hills. These power facilities total 130
times more than those of the Liberation pericd, and theix
cmenerating capacities are more than 50 times as 2reat. The
lenzth of their transmission lines is 3,40n Im, Trn 1065
nlans to construct over 70 power plants with over 1,500 Vi
capacity were formulated. Already +the constrnction cof 24
nlants with almost 700 [T total capacity has Tizen imdertalzen,
(China Iews Service, 11 October 1065.) :

In Yu=hsi Jigien the construction of $3 snall power
nlants with a total capacity of 1,8C0 ¥ has haen completed,
and 17 additional power plants are under construction. (¥CXA,
2 July 1966.)

yvransi Chrang Antonomounc Chovw ~- llere mower ~eray
tion for 1€ doys is cquivalent to tlit for one yeor hefa
the Liberation. The capacity of power plants has heen in-
creased over 20 times compared with the early post-Liheration
veriod. Tn addition to larce and medium power plants, a
rroup of small hydroelectric nower stations have heen con~
structed, (CKS, 10 October 1965.)

In the Ta-miao and sShan-miao Autonomous Hsien many.
people's communes constructed a group of small hydroelectric
pover stations in 1965, (CI'3, 1 February 1966.)

Yinnan Province -- There was only a small power plant
of 2L0 IV capacity in Ta=-li lisien before the Liberation, but
now a hydroelectric power plant has been constructed at Ilisi-
erh-hai., Thus ithe supply of electric power has heesn greatly
improved, (Chung=kuo Ilsin-wen [China Yews], 5 February 1946,)

In the MNgi-shuanr-pan-na Thai Autonomous Chou seven
small-scale power stations have now heen completed and there.
are eight others now in construction.

In the Thai farming villagzes in Im=hsi I'sien of the
Te-hung 'Thai Chingpo Autonomouns Chou are foind 23 small hydro-
electric power plants, and L,000 formine families arc usine
electric power. .

The Sinlkkiang Uighur Antonorwus HDetion -- In this anto-'
nomous regcion over 300 medinum and small nower plants have heen
cormlcted., Thus the electriec cenceration comacity has heen in-
creased Dy six times comparad to thot in 1055, Lefore the ‘
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Liberation there were only small power plants at Urumchi,
Ininrt, and Tahcheng. 3But considerably large power plants
have already been constructed at over ten cities including
Urumchi, X 'u-la-ma-i, Shih-ho-tse, Kashgar, and in the fac-
tory and mining districts. Moreover, small thermo-electric
and hydroelectric power plants are under construction in
scores of hsien scattered both north and south of the Tien-
ghan Yountains, at over 100 State-operated farms, livestock
fagms$ and at some people's commmes, (NCNA, 22 September
1965,

Tibet -- There are over 40 medium and small power
plants. In the latter half of 1965, six small hydroelectric
power stations were completed, and the plans call for the
construction of 12 power plants. The generating power of
each of these ranges usually from 10 I to several tens of
'y, and they are under construction through the investment
by the sectors related to the Central Government.,

Tginrchai Province -- The largest and 27th hydroelec-
tric power station of the province was completed and began
operation in the latter part of larch 1965 (400 ¥); it is
situnted along the Imang-shui River. (XCNA, 2 April 1965.)

The Capacities of the Completed Large Power Plants

Through these news reports we can judge that numerous
small power plants have been constructed in the rural areas
throurhout the nation., As to large power plants, the Number
2 renerator (57,500 X7) at the llsi-chin Power Plant seems to
have berun operation. And it is about time for the 44,000
¥ cenerator to be used at the Yen-kuo-hsia Power Flant
(100,000 Xi¥) on the Yellow River to begin operation. In
1965, hydroelectric power generating facilities amounting
to over 100,000 X7 were completed in llarbin, and hecause
hydroelectric generating facilities are naturally combined
with the designinz of dams, it is consequently imagined that
a large power station has been completed on the Yellow River
system in order to install these facilities.

As to thermal power generation, China has sncceeded
in the trial manufacture of a 100,000 KW double internal
vater-cooled steam turbine generator. It is reported that
this Chinese-developed fsenerator, which directly cools the
stator and rotor with water, can boost generation capacity
to twice as much as the air-cooled type. And hecause the
50,000 %'/ generator unit has now been mass produced for sev-
eral years, there should be no technical problems in mass
producing 50,000 and 100,000 LV generators.

As to mower transmission, transformers as large as
120,000 XVA and 220,000 volts have been manufactured at
yukden., Large transformers with capacities of 240,000 KVA
have recently been monufactured. The advanced air-filled
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type 220,000 KVA high-voltage circuit breaker is being pro-
duced at the Mukden High-Voltage Switch Plant. They have
also succeeded in the trial manufacture of the 12-ton class
high intensity suspension type insulator that can be used
for 330,000-volt super high-voltage transmission lines. As
to electrical condensors, the new type of condensor using
trichlorobhenzene as insulation infusion material has come
into being. Even though actual figures for recent years
have not heen published at all, we would not be surprised
to find that the capacity of the new power generating facil-
jities surpasses that of the total of 1963 and 1964, ‘

Rationalization of the Management of
Modern larce Power Plants

tn one hand, technology has heen improved in the gen-
erating, transmitting, and distributing sectors of China's
power industry, and management has been rationalized. 0n
the positive side, the latent potentials of facilities have
been dug up, and a great amount of electric power is being
produced. For instance, at the conference of the directors
of the hydroelectric sector of the nation in 1965, it was
recommended that the experience in the reform of enterprise
management carried out at the Peking Thermoelectric Plant
-= which is one of the main power plants in the Peking-Tang-
shan-lalecan electrical power network -- be disseminated to
modern large power plants throughout the nation. Its con-
tents consisted of: (1) Administrative structures were
simplified; the nine sections of the entire power plant
were reorczanized into five control teams; control was con-
centrated in the hicher section, and service was carried
out by the service sub-teams. (2) DBranches were abolished, -
and the production of the entire power plant was organized
into the two large systems of "power generation operation®
and "facilities maintenance." Under the unified guidance
of the chief and assistant engineers, specialized fuel,
boiler, and generator technicians were assigned. Thus the
specialized control of facilities and operation was strength-
ened, allowing for the solution of important problems and
insuring safe and economical operation. (3) The ranl:s of
repgir workers were concentrated, and by consolidating more
than L00 inspector-repair personnel, repair tesm mnder the
onidance of a hicher firm was organized. "This repair team
was assigned repair work not only for tbhis power plant but
also for five other power plants in the electric power net-
work, thus saving manpower at the other power plants. (i)
The rance of responsibility of each engineering workshon
was re-defined. Thus the limits of too detailed division
of work were broken up and the method of letting one section
taking care of other sections was adopted. (5) After the
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reform of the organizational structure, the regulation sys-—
tem concerning finance and material supply was correspond-
ingly improved, and the delivery of materials to work sxtes
was carried out.

Through the foregoing reforms, the total number of
workers at the power plant was decreased from 1,500 to 760,
Zven if the repair team was included, the total number was
decreased by one-third. Yet breakdowns were repaired in
less time than before, and interruptions and accidents were
decreased. And the time needed for hoiler ignition, the
starting of the zenerator, and for increased transmlssmon
and connection was shortened.

The Foreign-type System was Fully Reformed

To elaborate this, the Peking Thermoelectric Plant
beran its operation in 1959, At that time there were com-
paratively few such large thermcelectric power plants
throughout the country. Thus the workers lacl-ed managzement
experience and they had to borrow the enterprise management
methods of a certain foreign country. These management
methods played a certain role in safe operatior. 75nt many
irrationalities were found in practice. Ylectriec power
ceneration is extremely complicated, and the relationship
amone the fuel, boiler, generator, thermal contrel meter,
electricity, and chemical processing sectors jis extremely

" close. The past manazement methods did not start from the
characteristics of production, hbut instead from the empha-
sis on "smecialized control." Thus one unified prodnction
process was divided into six worliishops, and each worl:shop
was equipped with a certain level of personnel and facili-
ties. Moreover, too many sections were established in one
part of the power plant, which resulted in mutual restraint,
Thns the rerulating system was unfavorahle to production,
Consequently, the organizational structure as well as per-
sonnel organization became huge. Moreover, the division
of work among sectors was too detailed. The system was
too complicated, and matual accomodation was bad. This
resnlted in many obhstacles and probhlems not beinec solved
in time, and many persons heing engaged in wasteful labor.
Jecause this power plant is a component part of the FPeking-
Tientsin-Tanrshan-alcan electric power network, certain
snecialized wor% of the plant had to he controlled miformly
by the control structure of the electric mower network -
the Peking Zlectric Power Company. UBut the power plant
was operated as a completely independent production mmnit,
and each specialized sector had its own orcanization., There-
fore, larze amounts of manpower and materials were wasted.

-6 -
Approved For Release 2003/12/19 : CIA-RDP78-04546A003100070002-1




Approved For Release 2003/12/19 : CIA-RDP78-04546A003100070002-1

The 01d Generating Facilities were
levived by Technical quorm

At old power plants technical reform has been car—
ried out to remodel old facilities and to improve the gene-
rating capacity and efficiency. The Lizoc~yuan Power Plant
in Iirin Province, which was established in 1921, remodeled
their old 1930 facilities into comparatively hetter facili-
ties among the power plants of a similar cateporyv, and it
thus became an advanced power plant. 7Tt is now launded as
the "Ta-ch'ing of the clectric power sector." At this niant
700-800 ¢crams of coal were used for each 1ill., 3ut in the
last decade, the workers at the same power plant carried
" out over 200 comparatively large technical reforms, 'The
capacity of the old facilities surpassaed the level of de-
simn, and the facilities were brought up to the most ad~
vanced level amone power plants of a similar type through-
out the nation. 7The amoint of coal consumtion dropped
to the lowest amonz plants of a similar type throuchout the
nation. The amount of conal saved at the power plant during
the past 16 years has totaled almost 1 million tons. The
coal mwmnloading, coal transportation, coal ash elimination
operations of the power plant have almost been completely
mechanized.

ne bhoiler at the Illgia-kuan Power Plant in Nanking
had some defects and did not fully exert its capacity, thus
adversely affecting the plant's power zeneratine capacity.
The plant remodeled this boiler in {the latter half of 1964,
and added appropriate supplementary machine facilities in
order to combine the generating mower of the main and sup-
nlementary machines., Consecuently, the power generatine
capacity of this plant was increased in 19465 by 10,000 over
1964, '

The rated output of the Number 1 renerator at the
Soochow Power Plant is 3,600 1.7, “ut when the temperatnre
of river water rose in summer, coonling hecame a proilem
and output dropped to 3,000 WV, This yenr the woplrers at
the plant overcame the difficulty of material shortare and
added a condenser to the generator in order to exnand the
cooling area, thus allowing the generator to finally pro-
dnce its rated output.

L90 Million LWTT was Saved in the lowver
Distribhution Sector in 1047 :

In the power rgeneration and distrimtion sectors of
Shanchai Municipality, electric power was utilized hy such
methods as load adjustment, and the consumption of electric
power at the plant was economized. At the same time, transe
mission losses in various.  fields were rediwced., The total "
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amount of electric power used at the plant and the total

amoimt of power saved through the elimination of transmis-

sion losses by the electric power system in Shanghai during

the period from January-September in 1965 was over 2% mil-

lion KWH. ' :

n the electric power sector in Kiangsu Province the
consumption of electric power at the main plants in such
cities as Nanking, Chin-chieng, Shang-chou, Wusih, and Soo-
chow was clearly defined. B3y adjusting operation, service,
and the hours of electric power use, a large amount of elec-
tric power was turned over to rural areas. The problem of
1imited transmission capacity due to irregularity in the
snecifications of leading wires in certain sections of the-
hich-voltare transmission lines was solved. Largcer amounts

" of electric power were poured into transmission lines in
excess of the safety coefficient estahlished by the "regu-
lations" of a certain foreisn country, and the transferring
of part of Shanghai's electric power to rural areas was
successfully carried out. _

The workers in the electric power sector in Manchuria
have achieved safe electrical supply, strengthened line
maintenance and safe operational control of the electric
power network, contributing to the economization of elec-
tricity. As a result of the strengthening of line main-
tenance in 1965, transmission loss was reduced by 0.36%
over the preceding year. This alone saved 27 .66 million
KW, :

.Tach power plant in Shantung Province strove to eco-
nomize electricity. At the Nuanz-tai Thermal Power Plant
it was discovered that the consumption of electric power
by the small facilities at the plant for one month amounted
to over 500,000 Ki#li, Thereupon in 1965 these small facili-
ties were reorganized, classified, and measures were taken
to reduce the consumption of electric power for miscellaneous
uses., Consequently, over 3.89 million KIV' were saved during
the period from January to September.

Tlectric power saved in the process of supplying power
durineg 1965 throuchout the country amounted to 490 million
TWH.

While Thermal Efficiency was Increased
Coal Consumption was Reduced -

As was mentioned earlier, the thermal power plants
throuchout the nation saved a gross total of 1.6 million
tons of fuel during 1965. The coal consumption for power
generation during 1965 was reduced by 2% compared with 1967.
The thermal efficiency of boilers has approached or reached
international advanced levels.
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In this year also production at power plants across
the country has been better than ever before, and the con-
sumption of coal and electric power at plants has been dras-
tically reduced. If we combine these together, it is esti-
mated that over 300,000 tons of coal were saved during the
period from January to May 1966. In addition, various power
plants used inferior coal to save over one million tons of
good quality coal for the country, turning it over to steel
and chemical fertilizer industries. This year the workers
at many power plants challenged various ohsolete rules and
conservative modes of thinking which hindered increased pro-
duction and economization, and at the same time they adopted
practical organizations and technical measures.

At the Tu~hsin Power Plant, cenerated power reached
only 90% of full capacity because there were probhlems in the
manufacturing and designing of three sets of imported ma-
chines. Some workers thought it would be extremely diffi-
cult to improve the power generating capability of the fa-
cilities beyond the present level. But during this year's
movement for increased production and economization the work-
ers corrected their wrong thinking, consolidated their hasic
training for operation, examined rules in detail, and found
key points., They repcated their research, made bholt tests,
adopted several effective measures, took out two nseless
valves from each set of machinery, raised steam pressure
and steam temperature to the specifications, and raised the
generating power of the facilities to the designed capacity.
Through only this one reform, more than 10,000 tons of coal
were saved for the year. Conupled with other measures, the
coal consumption at the Fu-~hsin Power Plant during the first
qnarter of 1966 was reduced to 381 grams per KW', which is
a new record.

At the Yang-shu-p'u Power Plant in Shanrhai many work-
ers nsed to be hound by foreign ways and old hahits. They
ficured that they had to supply water with three sets of feed
pumps to the high-voltage hoiler, otherwise it would affect
safe operation., But this year the workers boldly proposed !
to remove one set of feed pumps, and carried ont repeated
tests with the suvport of the factory leadership., As a re-
sult, it was proved that two sets of pumps would completely
satisfy the high-voltage boiler. This measure resnlted in
the economization of facilities as well as the economization
of over 10,000 L4YFH per day.

This year the workers at the hiai-nan Power Plant de-
stroyed hourgeois "authorities," obsolete rules, and old sys-
tems to attain great producti~n,  The power generation during
June was increased by 7.5% over the average during the period
from Janunary to May, and by 62 over the corresponding period
of 1965; that dur:n" July was increased by 8.2%. In August,
power generation was increased by 2.18 million L[, and during
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this month the highest record of power generation per day
was achieved. At the same time the power consumed at the
plant was markedly reduced compared with that during the
corresponding period of 1965. The coal consumption rate
at the plant reached the advanced level stipulated by the
State, and the cost of power generation was drastically
reduced. At the same time, the same plant is executing the
plan for safe power generation. .

The Electrification Nethod that Economizes
Several IMmdred ¥Million KWl

Not long aro the Ministry of Water Conservancy and
I'ydroelectric Fower held a national on-the-spot model op-
eration conference on electrification work at Anshan Mimnmi- '
cipality in Liaoning Province. At this confererce the great
results of electrification work which had been well dissem-
inated during the past year were fully examined, and exper-
iences pertaininez to this were exchanged.

Blectrification work methods call for carrying out
inspection and repair of high-voltage lines and facilities.
If this were to he practiced throughont the country, at least
gseveral hundred million additional ¥XWwIl of electric power
could bhe supplied, and with this much power over ten million
tons of chemical fertilizers or steel could be produnced, '

Blectrification work was initiated in foreign coun-
tries in the 1930's, but only a few nations have adopted it.
In China it was first tested and studied in Manchuria in
1953. In 1957 a series of insulating equipment for electri-
fication of power transmission lines was made. In 1958 the
workers of the Anshan £lectric Sureau succeeded in testing
them on lines of comparatively low voltare., Thereafter the
Technical Improvement Bureau of the Northeast Electric Power
Yanarement Bureau succeed in testing the equipotential method
of power transmission on super high-voltace lines. At present
electrification work has heen spread to 27 provinces, mnici-
palities, and regions throurhout the natien. The number of
types of wor cnvered hy this has heen increased from ten to
160, and the range of voltage is from 10,000 T, 35,000 V,
110,000 V, and 220,000 V. E£lectrification work can be car-
ried out anywhere, including plateaus, rivers, mountains, the
extremely hot south, and the extremely cold north. The tools
for electrification worlk are small and light-weicht, and can
“he tied together so that they can be carried in a knapsack.
Manv aspects of electrification work have reached the world's
most advanced level or surpassed it. Some of them are not
Inown in other countries.

Electrification work is pgreatly advanced in China, but
the Chinese are further expanding types and range of electri-
fication. !n some areas electrification work is added to the
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regular inspection and repair methods. If this is carried.
out, there will be no interruption of current and the needs
of industrial and agricultural production will be filled.
.Some units, after having executed electrification work
throuchout the entire electric supply system, are making
studies to change the partially electrified work in the
transformation and distribution systews to entirely electri-
fied work. Zlectrification work is alsn heing studied for
the power generating system., If tests are successful, it
would have a great impact on the socialist construction of
China.

China entered her Third Five-Year Plan this year, and
she is promoting socialist construction amid the rreat pro-
letarian cultural revolution, The National Holiday ia close
at hand, and many reports of increases production at many
plants are coming in, which aives rise to a very bright ont-
look., The electric power industry which supporte this indna-
trial production will be asgsismed a greater duty in the fu-
ture, but this year it will show a devglopment survassine
that of 1965.

(g
Photo Captions:

1. At the Jisin-an-chiang Ilydroelectri~ Usower Plant (~50,000
IvW), which was designed and constructed for the first time
by China alone, generators l-4 (72,500 K. each) hegan oper-
ation in 1964, Thus the consumption of elentric power in
the rural areas of Chekiang Irovince was increased over 100
times compared with 1957, (Q»//; -

2. This is a demonstration of electrification work hy the.
workers of the electric power management sector at the Hsine
an-chiang Ilydroelectric Power Plant in Chekiane Province in
east China. tlectrification work which does not interrupt
current and enahles the inspection and repair of transmis-
sion lines is helpful to the support of industrial and agri-
cultural production, and it saves a large amount of State
funds. (..~ VERUNEY

3. The Xumber 2 generator (75,800 Kv) at the Che-hsi' lydro-
electric Power Plant in Ihman Province began generating in

1965. ‘this plant was designed, constructed, and equipped hy
Chinese cepability alone. Jts total output is over 400,000

LYy, and it transmits electricity to neichbhoring industrial !
regions and rural areas in the Tung~t'ing lake area. (, /j;roJ>X&7

h._ Panoramic view of the Che~hsi Ilydroelectiric Power Plant
in I'"man Province. Jts construction was hecun in July 1958,

Ty

Power generation capacity of its fecilities is UBS,OOO Y,
Approved For Release 2003/12/19 : CIA-RDP78-04546A003100070002-1




p———

’ A . ‘ ’ rwermT

Approved For Release 2003/12/19 : CIA-RDP78-04546A003100070002-1

and its annual average generation reaches 2.35 billion KiWH.
As of the summer of 1965, Numbers 1 and 2 generators were .
in operation. (Clﬂfttfyfuq :

5, In the suburbs of Shanghai Municipality transmisgion
lines are being rapidly expanded, and the area of electric
irrication is being markedly increased. The photo shows
workers of the Shanghai Electrical Supply Burean working
on super hirh-voltage transmission lines.((y/yfc:’quJ)
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ACCOMPLISHMENTS OF CHINA'S POWER MACHINERY INDUSTRY

In China, since 1960, the Ta-ching 0il field has been exploited
and the epoch-making economic change has occurred that self-supply of
0il haes beco.ne possible, and it seems that with this, production of -
diesel engines and other Power machines which use oil and oil gan a5
fuel has suddenly begun to advances That result has been pleinly
shown in such news as successful trial-manufacture of a 6,000-kilowatt
gas turbine and successful trial-manufacture of an 8,820~horsecpower
marine diesel engine.

6,000-Kilowatt Gas Turbine

Ac¢ording to a New China News Agency Shanghai dispatch of )
December, China's first gas turbine was successfully trialemanufactured
recently at the Shanghai Steam Turbine Plant,

The structure of the entire gas turbine unit is well-arranged,
it is centrally controlled by gauges, operation is: convenient, and all
economic and technical characteristics are at a quite advanced level,
This gas turbine consists of three main parts =~ air compressor, Coll=
bustion chamber, and turbine, = and with the generator and other
accessory equipment, it forms one generator, As the result of continuous
operational generation for a quite long period of time, it has been
shown that when the unit is set in operation, the generator reaches
rated output in a comparatively short pericd of time, sending out s
great amount of electric power, and that its efficiency is good, The
State Inspection GCommittee formed by the No., 1 Machine Industry Depart- .
ment, Water Utilization and RElectric Power Department, and related units
of Shanghai, affirmed after inspection that thiaz unit's efficiency is
good, its operation equable, its starting quick, and that it conforms
to design requirements, '
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This gas turbine uses heavy oil or filtered fuel oil as fuel,
and can use natural gas if slightly altered., This unit has no large-
volume boiler as well as its accessory equipment and pipes, and a
boiler room end coal yard are also unnecessarye Also, the wvolume of
the entire unit is small.and its weight light, and compared with a steam
turbine powerplant of the same capacity, in construction, metal material,
the powerplant building, and investment in equipment can all be reduced
by about one half, Also, since this equipment has both automatic and
manual control and automatic safety equipment, operational and mainten-
ance personnel are greatly reduced,

This unit can be used in construction of movable powerplants,
and since it is especially suitable for use in oil-producing areas of
1ittle water or coal, at the present time in which China's o0il industry
is advancing, production of this ges turbine is considered to have
great significance.in development of the Chinese economye. Also, since
this gas turbine can generate its full load in a comparatively short
period of time after being set in operation, large-sized powerplants:
of industrial cities can regulate loads at the proper time by setting
the gas turbine in operation at times of peak electrical consumptione

Gas turbine power equipment is somethirg new which has a his-
tory of only a little more than 20 years in the world. In China, in
1964, the Nanking Turbine Plant built Chinats first gas turbine for
industrial use, and the capacity of this first equipment was: 1,500
kilowatts. The fact that about one year after that a 6,000-kilowatt
gas turbine was successfully trial-manufactured shows China's speedy
technical development in this field,

Tn the course of trial-manufacture of the 6,000-kilowatt gas
turbine, workers and technicians of the Shanghai Turbine Plant received
strong assistance of more than 40 related units including the Railroad
Electrical Industry Bureau of the Water Utilization and Electric: Power
Department, Huatung Electric Power Design Academy, Shanghai Electric
Machinery Plant, and Chinghua "niversity, and many new processing
methods, new techniques, and new materials were made and used.
Domestically-made materiels were completely used in the construction
of equipment, and it is said that even though rotors and blades which
were made using domestically-produced steel material are operated at
high temperatures of from 600 degrees to 700 degrees centigrade and
at very low temperatures of several tens of degrees below zero, good
mechanical efficiency can be maintained. J '

8,820-Horsepover Marine Diesel Engine

Another 1965 accomplishment of China's power machinery which
should be mentioned is the successful trial-manufacture of China's
first 8,820=horsepower heavy-model low-speed diesel engine at the .
Shanghai Hutung Shipbuilding Plant. As a result of this diesel engine's
having been installed in 10,000-ton-class large-model vessels and ' ‘
having conducted sea navigation, it can be said tn have been demonstrated
that its efficiency is good, and since during the past few years in
China, although construction of large-sized ships end production tech=-
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niquess of hull construction have advanced, in marine machinery it has
not been possible to produce diesel engines and they have had to be
imported from foreign countries or substitute steam engines, successful
trial-manufacture of this large-model marine diesel engine holds. epoch=
making significance for China's shipbuilding industry.

According to an 18 November dispatch of the New China News Agency,
at the time workers of the Hutung Shipbuilding Plant began trial-manu~
facture of this machine, there was no existing technical data to refer
to and also there were no machines or large factory buildings for pro=-
cessing large-model items, Because of that, some persons held doubts
that it was possibly too soon to now construct such a large diesel
engine, and some persons advocated that technical data be brought in
from foreign countries, At this time, a certain capitalist firm member
ceme on a visit for business talks and gave the terms that the price
for plans was several hundreds of thousands of dollars and that sub=
sequently, as China produced each engine, four percent of the price
would be paid, and even if none should be produced, several tens of
thousands of dollars would be paid each year, Workers and technicians
of the shipbuilding plant, hearing of these severe terms, are said to
have bestirred themselves to try to contruct this large-model diesel
engine by their own efforts, : : '

Before setting about manufacture of the entire machine and with
the objective of gaining experience, they first built a single-cylinder
exrerimental machine., In this construction process many experiments
were advanced and much data came to them, and from this, basic data
was obtained, It is said that many experiments failed, but they were
started again severael +imes, and with repeated experiments, the various
parts were improved cach time.

In the nrocess of construction, the method of the three consolida=
tions of management, workers, and technicians was adopted at this shipe
yard, and many combined native and foreign machine tools were newly
made, and equipment necessary for processing large-model parts of a
weight of more than 50 tons was manufactured by their own effortan
At the same time, technical innovations and technical revolutions
reaching several thousand items were realized in the entire plant, and
not only were construction problems of the largec-model diesel engine
solved, but production efficiency was increased and technical experience
was pained,

Also, in construction of this diesel engine, the plant, univer-
sity, and research institute joined together, and the three items of
design, construction, and use, were unitedly advanced. Such units; as
Shanghai Chiaotung University, Ship Design Academy, Hsinhua Power
Machinery Plant, Shanghai Ship Plant, and the Hutung Shipbuilding Plant
jointly formed design groups and conducted on-the-spot designing. More
than 200 units of the entire country also provided special materials
for construction of this important product, solved experimental and
research problems, and accomplished processing tasks,

A 2,200-horsepower marine diesel engine was also manufactured
in Shanghai last year., In order to limit weight to nine tons, the
latest techniques of welded steel plate structure and supercharging
were combined,
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New-Type Combustion Chamber Designed in Tientsin

According to a 24 October New China News Agency dispatoh, a
new type of higheefficiency combustion chamber,which is the most im=-
portant part of a diesel engine, was designed at the Tientsin Internal
Combustion Research Institute, and it is considered that this new
accomplishment will make a great contribution to further development
of China's internal combustion engine industry.

This internal combustion chamber is called a "compound type"
and has "air injection" and "solid injection." This is the direct
result of diligent research continued for the past several years by the
Tientsin Internal Combustion Research Institute concerning increase of
combustion efficiency, According to results of experiments, this type
of" 10-horsepower diesel engine can put out 13 to 14 horsepower of
power, and fuel consumption is lower than other types of diesel engines
which China has produced previously,

In this "compound type" combustion chamber, part of the fuel is
consumed by "air injection” and part is consumed by "solid injection,"
and the proportion can be adjusted. Since the good points of hoth the
old fuel jet method and the new jet method have been adopted and come
bined, starting of this new engine is easy, it does: not give off noise
or smoke, and its vidbration is at a minimum, Various fuels such as
diesel o0il, petroleum, and kerosene can be used,

Recent Situation of Hiesel Engine Plants

The above are China's latest accomplishments in advanced, largse=
model power machine production, and in addition to this, production of
small-model power machines for the purpose of advancing water drsinage
and irrigation in agricultural villages, agricultural machines, and
mechanization of processing of agricultural products, can be said to
have truly been advanced with great horsepower., In internal combustion
eagines, aside from coal gas engines, diesel engines, and gasoline
engines, such things as free-piston gas diesel engines and exhaust
intensified diesel engines have been produced, According to a 12 Oct~
ober 1964 dispatch of the Chungkuo Hsinwen, it is said that in power
for agricultural use, scveral tens of kinds of power machines were
produced in 1964, and that if production capacity is calculated in
horsepower, it has increased to more than six times that of the First
Five-Year Plan (1953=1957).

Below, we will briefly list the prescnt status of principal
‘diesel engine manufacturing plants as recently reported,

Shanghai Diesel Engine Plant

In less than two years after 1958, morc than 600 pieces of
specialized equipment were menufactured and 7 automatic and semizutow
metic production lines were constructed, Also, the model 135 Tung-
feng-pei diesel engine which is of Chinese decign and was successfully
produced by technical efforts within the plant is of excellent qus lity
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and all of its materials are domestically produced, In 1965, the pro~
duction task of the model 135 Tung-feng-pei diesel engine which is the
plant's prineipal product was increased 33 percent from the previous
year and fuel nozzles were increased 39 percent, and for the purpose
of realizing this production task, 1,272 technical innovations were
realized in the first quarter of the year alone, and every month the
production plan was exceeded, Also, the plant is being expanded, and
in the 1 April 1965 issue of Jenmin Jihpao, an article by Kao Tso-kung,
who is the responsible designer of the No. 2 Design Section of the No,
1l Machine Industry Department which designed the expansion work of the
plant, was published, and according to that it was stipulated in the
expansion design assignment that investment would be 19,000,000 yuan
(2,850,000,000 yen), but as a result of the design it came to '
35,850,000 yuan, However, there was waste in that design, and as a
result of checking and revision, it is said that 14,020,000 yuan of
investment was saved,

Wuhan Power lMachinery Plant

Diesel engines previously used in China have been of the water=
cooled type, but this plant successfully trial-manufactured an ajir-
cooled-type diesel engine designed by China's own efforts (New Chins.
News Agency, 21 September 1965), This 20-horsepower air-cooled diesel
engine passed a 1,500-hour endurance test, and it was affirmed to be
far superior to the same kind of water-cooled diesel engine model,
and the weight and the amount of copper used are less than the waterw
cooled type. :

t

Hupeh Diesel Ingine Plant

This plent is one of five quite large-scale plants in Vuhrn
which manufacture electric motors, diesel engines, and gas engines of
more than 100 horsepower, Since manufacturing its very first engine
in. 1953, this plant has supplied 50 percent of the diesel engines used
in farming villages of Hupeh Province, and its 1963 »roauction exceeded
20,000 horsepower,

Wuhan Diesel Engine Plant

Two years ago this plant could only do "rough work" such as
cotton gins, but in 1965 it began production of diesel engines in~
stalled in Wuhan-made "industrial-agricultural model 7" hand tractors.
This plant has had the task of making diesel engines for four years,
but the technical base of the plant was comparatively weak and it did
not have first-class precision machine tools necessary for manufaciur-
ing diesel engines., In this regard, workers were given technical in-
struction, technicians came, a technical innovation movement was exe
panded, and production of equipment by their own efforts was. undertaken,
and in a mere threc or four months, blueprints were drawn up for wore
than 100 specialized facilities necessary for production of diesel
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engines, and high-precision, high-efficiency facilities including such
things as diemond boring maechines, revolving-table milling machines,

and fluid-pressure profile lathes were designed and trial-nmanufactured
and it became possible to produce diesel engines, and it is said that
about one out of two of the machine tools used in the plent's production
are eithzr made by the workers or rebuilt by them, and they have high
repute in the Wuhan machine industry community. -

Deiren Diesel Engine Plant

The 2-10 model 20=horsepower merine diesel engine is formally
produced and supplied to fishermen. this special-design diesel engine,
after being used experimentally for one year by fishermen.of the two
districts of Chou-shan and Lu-ta, formally entered production, and the
size of the engine is smell, its weight light, and starting and operatiom.
are comparatively easy, and at the same time, vibration is slight, oil
is economized, and it is suitable for powering small-model fishing boats.
When this diesel engine and related equipment are installed in fishing
vessels of 15-ton carrying capacity going out fishing in ordinary
weather, seven to eight nautial miles per hour can be traveled, and
even when fully loaded, they can travel four to five nautical niles
per hour., When a starting electric motor is attached to the diesel
engine, fast starting is assured even in tines of emergency of encounter-
ing rainstorms and at temperatures of less than 10 degrees centigrade,
When a pulley and small-sized generator are attached to the diesel
engine, the net-winder can be operated with the generated electricity,
and at night it can be used for illumination,

Kiangsu Province Changchou Diesel Engine Plant

The model 195B diesel engine is produced, and aszide from being
used for powering hand tractors (power of "industrial-agricultural model
T" is model 195), it is mostly used for powering drainage and irrigation
of farm villages and processing of agricultural by-products. In March
of last year, after receiving a letter from a certain commune in Hukou
Hsien in Kisngsu Province saying that the cone rod of the model 195B
diesel engine made by the plant had broken and could not be used, an
overall examination of the quality of the product was made and production
processing methods changed, and by the end of July more than 600 tech-
nical innovations were made, and the qualifying rate of the July diesel
engines was raised to 98.9 percent from 90.5 percent at the end of the
previous year, and the qualifying rate of principal parts was increesed
to 99,9 percent from 94 percent at the beginning of 1965,

Shanghai Chengfu Power Machine Plant
The "model 195-1" diesel engine is produced, and coming to grips
with problems inherent in this engine, they recently designed by their

own efforts the "model 195-2" diesel engine which is suited to the needs
of China's farm villages and is also economical and rational, This
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diesel ehgine, as compared with the old product, has f?om two to six
more horsepower, its weight is 40 kilograms less, and its structure is
simple, ,

6899
DC-12239
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RECENT BRISK ACTIVITY OF THE CHINESE ELECTRICAL
MACHINERY INDUSTRY WHICH IS DEVELOPING BOTH
VANGUARD AND ORDINARY PRODUCTS

STAT

Level Creatly Raised Since the Liberation

Genuine development of the Chinese electrical machinery industry
has occurred since the time of the first five-year plan. Prior to that
there were about 30 electrical machinery enterprises but they could only
produce ordinary generators, electric motors, and transformers. TIuring

"the first five-year plan large-sized electrical mechinery plants, steam
turbine plants, boiler plants, high-tension switch and rectifier plants,
high-tension insulator plants, electricity condenser plants, insulating
material plants, electric meter plants, carbon brush plants, and other
modern enterprises were built throughout the country, being provided
in battle formation, With the 16 years of construction since the birth
of the new China, China's electricel machinery industry has accomplished
great transfiguration and it has completely extricated itself from the
previous backward situation in which the kinds and standards of products
of the electrical machinery industry were few, products did not have
unit quality, and the majority of raw materials depended on imports from
foreign countries, At present, self-supply has become possible for all
electrical machinery and equipment considered necessary in various branches
of the national economy and the greater part of a number of high-grade,
large-sized, precision, . and special electrical machinery products. The
kinds of products of the electrical machinery industry have more than
doubled since 1957 and the quality of products has also advanced re=-
markably,.

In electrical machinery and appliances, quantity production of
50,000-kilowatt thermal electric generator units as well as 72,500~
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kilowatt hydroelectric generator units and 5,000~horsepower marine: tur-
bines for use in ocean navigation have been manufactured, and it has
become possible to produce in quantity transmission and transformer
electrical equipment of 220 kilovolts and below. In addition, an
electronic static electricity accelerator of several million e v used
im atomic energy research and as a source of radiation has peen manu=-.
factured, and production is being started.

Aside from the new series of products which has greatly developed
in medium and small-sized electrical machinery and low-tension electrical
appliances, several thousands of altered form products suitable for
various climatic, environmental, and use conditions have been born,

In addition, electrical equipment has been manufactured which is combined
with important products such as automatic argon arc welding machines,
shock-wave spot welding machines, and other kinds of new-type welding
equipment, vacuum induced electricity furnaces, vacuum self=consumption
electric furnaces, hydrogen gas carbon pipe annealing furnaces, 25,000-

- ton synthetic ammonia equipment, 1,513 m? blast furnaces, 1,150 mm lump
rolling machines, 4 m> excavating machines, 5 m hoists, and mining
machinery, ‘

In electric meters, precision meters such as 0.2-class precision
meters, 0,02-class precision meters, and O.l-class: medium=-frequency
experimental equipment are generally combined with general-use electrical
machinery products in the country and satisfy requirements for conducting
general measurement experiments., In electrical machinery materials,
silicom insulating paints, glass-fiber reinforced epoxy resin insulated.
products, ferromagnetic permanent magnets, precisiom electric resistance
wires, alloy switch points, and many other new-type insulation materials
8s well as electrical machinery alloy materials are being manufactured,
and generally satisfy production demands for electrical machinery pro-
ductse.

Compound Inner Water-Cooled Steam Turbine Generator Unprecedented
In the World

In the overall orderly development of all branches of the national
economy, the electrical machinery industry is also steadily growing at
present, This trend appears in the previously-related large~sized,
precision, newly-produced, complicated, high-grade products which are
being produced one after the other as well as in the development of
production quantity and quality of distributed and practical-use products
seen in the increased production of electrical machinery for farm villages.
From ultramodern to ordinary items, they are generally trying to quickly
catch up to the world level, and among them, some have already surpassed -
it. For example, the compound inner water-cooled steam turbine generator
which directly cools coils of stators and rotors with water has not yet
been successful even in the world,

The compound inner water-cooled steam turbine generator is at
present the most advanced of the various steam turbine generators., In
a generator, coils are wound in the rotors and stators, and when elec-
tricity is generated, the leading wire heats up from the great electrical
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current. Since the insulation material of the coils cen for a long period
of time usually withstand a temperature of up to 150 degrees centigrade,
when the temperature becomes t00 high, they burn up. Consequently, this
becomes a factor limitingthe generator's capacity, and conditions for
increasing the capacity of the generator become meking the coils with
insulating material which withstaends high temperatures so that greater
_electrical current can flow through, improving the cooling method, and
meking heat radiation of the coils good,.

There are inner and outer cooling methods, Outer cooling is elso
called indirect cooling, and since it cools from the outer surface of
the coil insulation layer, the heat radiation effectiveness is not very
good, Later, inner cooling was adopted in which the coil leacding wire
is staggered or it is nade with an empty center and the coil is cooled
with the wind applied directly to the copper wire, This is much better
than outer cooling, and at first the gas. used for cooling was air, but
later, hydrogen was adopted. Fluid cooling has also been developed for
gbout 10 years, and this uses oil or water instead of gas in coolinge
0f air, hydrogen, oil, and water, water has the greatest cooling capa=
bility, and if the cooling capability of air is made 1, hydrogen is 12
to 15 and water is 50, The first successful use of inner water cooling
in the world was in 1956, and that was with only the stator. Inner
cooling of rotors has been discussed in internationel literature, but
since solution of some of the technical problems is difficult, as of
now no country has been successful in it except China.

Grappling With World Advanced Technalogy With Four Years of
Experience

In 1958, when the second five-year plan kegan, it was planned at
the Shanghai Electrical Machinery Plant which makes steam turbine generators
to within two years trial-manufacture a stator inner water~cooled and
a rotor inner hydrogen-cooled type steam turbine generator, catching
up with the world top level, At that time, not a few people thought
that since China had only a four-year history of manufacturing steam
turbine generators and foreign countries had finally arrived at this
Jevel after 60 to 70 years, the speed would be considerable if this
plan were realized, However, throughout the country the situation of
the national ecoromic Great Leap Forward soon avppeared, and in it,
Chekiang University, in cooperation with the Chekiang Hsiaoshan.Electrical
Machinery Plant began experimentation on a small-sized generator with
rotor inner water cooling and manufactured one small-sized compound
inner water-cooled steam turbine generatorX, Employees of the Shanghail
Electrical Machinery Flant also did not wish to follow behind foreign
countries, Therefore, they changed their plans and set ebout design
and trisl-manufacture of a compound inner water=-cooled steam turbine
generator and succeeded in making one of 12,000 kilowatts.

After succeeding in trial-manufacture of the first compound
inner water-cooled steam turbine generator, enployees of the shanghal
Electrical Machinery Plant continued a great emount of experimentation
and accumulated definite technological experience. In 1960 they alsc
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menufactured a 100,000-kilowatt compound inner water-cooled steam tur-
bine generator, At present they are considering trisl-manufacture of
another compound inner water-cooled steam turbine generator which heas
great generating capacity. .

A capacity of 100,000 kilowatts is internatiorally not so un-
common, but when it is thought that the total generating capacity cf
the five electric power supply companies in China's largest city, Shange-
hei, before the liberation did not exceed 250,000 kilowatts and that
the 1963 electric power supply capability of the Hong Kong Electric
Company was 150,000 kilowatts, it is understood how large it ise.
Also, success of compound inner water-cooling has great significance for
development of the Chinese electric power industry., Hydrogen-cooled
generators are better than air-cooled, but since ordinarily their’
capacity is limited to from 400,000 to 500,000 kilowatts, compound
inner water cooling has broken through this limitation and has opened
up the road to manufacture of generators of still greater capacity.

Conditions Which Brought About Success of Compound Inner Water
Cooling ‘ ‘

In designing and trial-manufacturing this generator which is
unprecedented in the world, the Shanghai Eleotrical Machinery Plant
encountered very many obstacles., At that time there was no completed
technical data, no reference samples, no guidance of specialists, and
material and technical conditions were not yet provided., However,
they grasped a series of contradictions concerning generator rotor
inner water cooling, and with practice, solved many difficult problems
one by one, ) '

The Shanghai Electrical Machinery Plant, in the process of de-
signing and trial-manufacture, also carried out the three consolidations
of leaders, workers, and technicians, adequately utilizing originality
and will of the employee masses. When there were differences of opinion,
workers and technicians participated in discussion, and after mutually
f£illing up deficiencies, brought forth a definite plan, Technicians
widely sought opinions of the masses concerning technical problems
which were difficult to solve. Many of the management and technicians
participated in work together with workers, and when a problem was
discovered they jointly studied it, disposing of it in good time., In
this way, when difficult technical problems once entered the masses and
were discussed, they were quiclkly solved,

In the process of trial-manufacture and trial-operation of the
compound inner water-cooled steam turbine generator, several universities
and special schools, scientific research organs, and many plants, co=
operated closely with the Shanghai Electrical Machinery Plant, utilizing
their respective abilities, These units considered solution of problems
their own responsibility and devoted &l1 their efforts to this new
- technology. Such a thing is unthinkable in capitalist countries bdbut is
possible in present-day China and is also being conducted widely as a
movement,
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Some Other New Electiical Machinery Products

. Success in manufacture of this compound inner water-cooled steam
turbine generator was first announced this year, and it is said that it
has already had normal operation for nearly 300,000 hours in 17 powere
plants and that the amount of electricity produced has reached more than
3,000,000,000 kilowatt hours., Consequently, it can be said that the
fact that its efficiency is excellent has been adequately tested,

In addition, there are the following new electrical machinery
products which have been manufactured this year,

100,000-Kilowatt Hydroelectric Generator

The Hsinanchiang Hydroelectric Powerplant no. 4 generator
(72,500 kilowatts), the Hsichin no, 1 generator (57,500 kilowatts),
and the Chechi no., 2 generator (75,800 kilowatts), have begun generating
power, and it has been known that this class could be produced in quantity,
but at the beginning of this year it was reported that 100,000-kilowatt
hydroelectric generating equipment had been completed at Harbine, The
rotor of the water-power turbine is cast from alloy steel, and the !
principal axis which connects. this to the generator is made of 60 tons
of forged alloy steel, However, it is not known in what powerplant this
generator is being . used,

1,500-Kilowatt and 6,000-Kilowatt Gas Turbine Generators

China's first 1,500-kilowatt gas turbine generator unit has been
trisl-manufactured at the Nanking Turbine Plant since last year, This
unit consists of a turbine, gas compressor, combustion chamber, and other
accessory equipment, and as a result of trial operation it has been
demonstrated that the starting is fast, revodution smooth, it easily
withstands change of load, and that it completely meets design require=
ments. Either light oil, heavy o0il, natural gas, or 0oil gas can be used
as fuel, This was made by the same plant in cooperation with the Steam
Turbine and Power Research Institute of the No, 1 Machine Industry
Department, »

Recently, Chinat's first 6,000-kilowatt gas turbine was successfully
panufactured at the Shanghai Turbine Plant. The Shanghai Turbine Plant
_has in recent years manufactured several tens of kinds of steam turbines
of various models and outputs, and this 6,000-kilowatt gas turbine which
was successfully trial-manufactured was manufactured in a comparstively
short time with their own materials, The excellence of its efficiency
has. been denonstrated by 72 hours of continuous faull-load operation.

The main body of the gas turbine has a floor space of only about 30
square meters, and it was designed for use as a train powerplant, The’
gas turbine has the merits of light weight, small volume, and fast
starting, and in comparing ordinary gas turbine powerplants with steam
turbine powerplants of the same output, the building is small, and the
amount of metal material used and basic investment are about half,
Operating personnel of the powerplant are also from about one-third to
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one-fourth the number., Gas turbines of large outpul are power machinery
which has also recently developed internationally, and successful manue-
facture of this 6,000-kilowatt gas turbine shows that China's turbine=~
manufacturing technology has considerably advanced. Recently, by means
of exploitation of the Taching oil field, China's oil resources have
become very abundant, and it may be noted from that point of view that
gas turbines have been trial-manufactured one after the other.

1,000-Kilowatt Back Pressure Turbine

The Hangchou Turbine Machinery Plant has begun small-scale pro-
duction of a 1,000-kilowatt back pressure steam turbine which can be
automatically regulated and which it successfully trial-manufactured.,
This is China's first, and its sensitivity to asutomatic control is keen,
regulation of the electric power load can be done by remote control,
and together with the boiler and generator it can be used as a private
powerplant by medium and small-sized light industry enterprises and
chemical industry enterprises, and is economical., It was successfully
trial-manufactured by the same plant in cooperation with the sSteam
Turbine Research Institute of the No. 1 Machine Industry Department,

High-Precision Variable Frequency Power Source

China's first high-precision variable frequency power source was
successfully manufactured in Shanghai., This can continuously change
frequency, one serving the function of several generators. Moreover,
electricity generated from this has high frequency stability, strain is
very slight, and as compared with ordinary generators it is suitable for
efficiency measurement of precision electrical machinery and electric
meters, The Shanghai Measuring Standards Control Bureau and specialists
of related plants approved the design and manufacture of this power
source, and it has been recognized that its precision is at the inter=
nationally advanced level, and moreover, its volume is small, structure
simple, and cost low, ‘

120,000-KVA Transformerj Movable Large-Sized Transformer

The Shenyang Transformer Plant, China's largest, has manufactured
a new 120,000-kve, 220~kilovolt, 3-phase large-sized transformer for
generating facilities, Advanced technology has been used in its cooling
equipment, insulation material, and oil tanks. Also, the same plent
manufactured China's first 15,000-kva, 110~kilovolt movable large-
sized tranformer, and delivered it to the railrcad branch, Stationary
transformers of the same capacity which are presently manufactured in
China exceed the height and width limits of steel and girder bridges,
and when they are forwarded from the plant, it has been necessary to
dismantle them for transport and then reassemble them. The new trans-
former can be loaded in a specially-made freight car and transported
anywhere that railroads go and be quickly used, In addition to its
small volume, its resistance to earthquakes is good, and its use and
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maintenance are convenient., This was trial-manufactured in response to
China's railroad construction needs,

Air Circdit Breaker

The Sian Switch and Rectifier Plant successfully trisl-manufactured
a 220-kilovolt compressed air circuit breaker of its own design, using
domestically-produced materials, Its weight is 11.5 tons, and breaking
of the electric current, arc extinction, and circuit recpening, are done
in less than one second, Also, at the Shenyeng High-Tension Switch Plant,
a new type of full air-charging type air circuit breaker for use with
110-kilovolt high-tension transmission lines was successfully trial-
manufactured, Ones which have been used in China until now are genexrally
0il circuit breakers, but the action of the air circuit breaker is fast
and its capacity is large. When trouble ococurs, the power source is
automatically cut off within 0.7 second and reconnected within 0.25
second,s Oil circuit breakers require 0,9 second in cutting off and
connecting, Also, the capacity of the circuit breaker is one=gseventh

‘greater than an oil circuit breaker, and consequently, its protection

range is much greater, Also, 18 tons of transformer oil can be con-
served with one air circuit bregker,

Large-Capacity Silicon Rectifier

The Peking Transformer Plant, in cooperation with the Construction
Lesearch Institute of the Metallurgical Industry Department, has manu-
factured a large-capacity silicon rectiilier element and all equipment,
This was completed with an investment of only about 100,000 yuen and
in about six months, Prior to this, the same plant has manufactured
three sets of large-capacity silicon rectifier equipment which have
been delivered to and used by metallurgical and transportation branches,
and their operational status is good., One of those, the silicon recti-
fier equipment used for trolleybusses of the Peking Streetcar Company,
is of 600V and 1,0004, and its efficiency is four percent higher than
e mercury rectifier of the same capacity, and every year about 40,000 -
KWH of direct current electric energy is conserved, which corresponds
to 4,000 yuan (600,000 yen). The degree of automation of the rectifier
is also comparatively high, and when trouble occurs, it can sutomatically
change over to a reserve circuit, operating contimuously, and even at
~30 to =40 degrees centigrade, it functioms norm.live.

The above-related new products were developed as the result of
an expanded movement of compare, learn, overtake, and assist, with the
three consolidations of workers, techniciams, and management, and this
has played a great role not only in vanguard products but also in ine
creasing production and raising quality of ordinary products, Especially,
the recently-developing product design revolution has produced an in-
dependent product system which is technologically advanced, economically:
rational, and which moreover conforms to China's actual situation.

For example, the Shanghai 51 Electrial Machinery Plant
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has conducted three revolutions in design of electric motors. Pro-
duction of alternating-current electric motors at this plant developed
suddenly several years ago, but compared with advanced produocts within
and without the country, they still had the defects that production
efficiency was relatively low, weight great, and cost relatively highe
For the purpose of changing this backward situation, the 51 Electrical
Machinery Plant in 1960 conducted its first product revolution. Re-
forming the backward aspect of their own product as constrasted with
the product of the internationally advanced level, they succesded for
the first time in China in improvement of the J02-type electric motor.
The total weight of the product after reform was reduced by more than
80 kilograms, and the gap with the internationally advanced level
~ was reduced, With this success, employees of the 51 Electrical Machinery
Plant thought this was adequate, and during the next four years did not
greatly improve the product, and indeed the level of capacity and
weight fell behind the international index. Moreover, since during this
time, the international level of electrical nachines also newly de-
veloped, production of the 51 Electrical Machinery Plant fell further
and further behind. Taking a certain model number of a four-polar
electrical machine as an example, the product of the 51 Electrical
Machinery Plant had a capacity of only 17 kilowatts, but the intere
national advanced level had already reached 22 kilowatts, and the 22-
kilowatt electric motor of the 51 Electrical ltachinery Plant was 40
kilograms heavier than the internationally advanced product, Users
were very dissatisfied concerning the fact that the product of the 51
Electrical Machinery Plant continued to remain at the level of the 1950s,.
Thereupon, in 1964 they conducted the second product revolution, In-
creasing from the previous 17 kilowatts to 22 kilowatts the capacity of
the four-polar electric motor with a core height of 180 mm, and reducing
the weight by 51 kilograms, the international advanced level was reached.
This time, employees of the 51 Rlectrical lMachinery Plant, not being
satisfied with that result, and siudying the report of Premier Chou
En-lai to the Third People's Representatives Conference, noticed that
the two design revolutions accomplished so far had stopped et only
vcetching up" to the international level, and that there had not been
the great volition to "surpass" the international advanced level,
Thereupon, this year they conducted the third design revolution, In
2% montns, they succeeded in designing motors of still greater output
and still less volume, In one of these, with a core height of 160 um,
the capacity was increased from 10 kilowatts to 17 kilowatts, and in
another with a core height of 180 mm, the capacity was increased from
22 kilowatts to 30 kilowatts., Important technical characteristics of
these products, such as weight and capacity, all wurpass international
advanced products of the same type. ' .
Also, teking the Changchou Transformer Plant as an example, this
plant, gathering together and applying last year's experience, cone
tinued to develop a movement of compare, leern, overtake, and assgist,
and it has also recently raised the quality of three kinds of trans-
formers to the level of first-class products, last year, the Changchou
Pransformer Plant investigated the points wherein in each of the four
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quarters, parts and manufacturing processes were inferior as compared
with the Shanghai Transformer Plant, at the same time periodically
exchanging date with 12 transformer manufacturing plants throughout

the country, making clear the objectives in each period of its own
plant's products reaching the order occupied im the whole country of
quality and cost by comparing, learning, overtaking, and assisting.

As the result of one year's effort, they caught up with or surpassed the
advanced level of Shanghai in more than 100 processes, remarkably ine
creasing the quality of transformers and also reducing cost by nearly

10 percent. However, employees of the plant, never being satisfied with
present accomplishments, and based on the experience of last year,
organized e group of management, tecunicians, and workers at the be=
ginning of February of this year, and with 50 key point problems sent
them to the Hsiangt'an Electrical Mechinery Plant and the Shenghai
Transformer Plant, having them work on the spot and study advanced
experience, Herein, they not only learned that the total working time
required in electric locomotives used by plants and mines and made

by their own plant was more than twice that of the Hsiangt'an Electrical
Machinery Plant, but discovered that 860 processes, excepting the one
process of gear cutting, were inferior, Upon returning, the persons who
had gone out to study discussed backward points of the various parts

and processes, and made clear the objective to catch upe Since then,
they have decided upon concrete steps for overcoming backwardness and
are steadily advancing.

- Strengthening of Agricultural Assistance and Scientific and
Technical Research

Development of the electrical machinery industry has great
significance for not only the various branches of industry, but also
agriculture, Recently, Chinese agricultural electrification has quickly
advanced, and from 1957 to the present, the capacity of electric motors
used for agriculturel irrigation increased 33 times, and the amount of
electricity used by farm villages increased 25 times (80 percent of
which is used in agricultural production) (Chungkuo Hsinwen, 25 September,
an article by Chuan Tso-i, Head, Water Resources and Electric Power '
Department). For the electrical machinery industry which is "facing™ -
the farm villages, similarly to other branches of industry, farm villages
are a large market, and cannot be neglected, China's electrical machinery
industry in addition to supplying a large amount of farm village hydro=-
electric generating equipment, transmission and transformer equipment,
electric power irrigation equipment, and agricultural by-products pro=-
cessing equipment in support of agriculture, has also in recent years
increased production of products urgently needed in agriculture, forestry,
livestock raising, by-products, and the fish industry, such as electric-
powered pumps, electric-powered plows, electric saws, electric haire
clippers, milk separators, electric locomotives for forestry use, and
clectric-powered equipment for fishing vessel use.

Also, for the purpose of strengthening agricultural assistunce,
several hydroelectric generating equipment manufacturing plants have
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experimentally established service stations, providing technical service

. for farm village electrical equipment, Farmers are also delighted that

many services are being provided in the fields of complete provision of
equipment, installation, technical guidance in operation, technical
training of supervisory personnel, and expansion of repair of existing
equipnment,

China's scientific research work in the electrical machinery
industry is also advancing rapidly, In addition to the overall research
institutes and laboratories established in such places as Peking,
Shanghai, and Canton, research organs are being established within the
various specialties, For the past several years, various research units,
earnestly carrying out the policy in their scientific research of
"facing industry and serving industry," have expedited development of
production and technology. They have made a great contribution in such
fields as electrical machinery cooling technology, high-tension tech=
nology, vacuum metallurgy technology, new welding technigues, products
for damp and torrid regions, new types of electrical mechinery materials,
and new insulation materials, Along with development of scientific
research, a research experimental base has also graduelly been estab-
lished, and & scientific research cemp embracing & considerable number
has arisen, -
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